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3K3nCS:  a>e=  srcersaent  or  other  drawings,  speci¬ 
fications  or  ether  data  are  nsed  for  any  purpose 
otter  ties  la  cjr.j.-dea  with  a  definitely  related 
gorerraect  proccesest  coeratlcn,  tie  0.  S. 
GoTcrargt  thereby  lasts  no  respcnaitility,  nor  aay 
oiiigstica  rfatrowr;  sad  the  fact  that  the  Gcrerr- 
aent  say  ha-re  ftaaslsted,  famished,  or  ia  ary  Bay- 
supplied  the  said  dnalsgs,  speciUcatlcas,  or  other 
data  is  not  to  he  regarded  hy  ispii cation  or  other¬ 
wise  as  in  say  a»m*r  licensing  the  balder  or  any 
other  person  cr  ccrporstia2,  or  txsrreyirg  any  rights 
or  persissias  to  and sctare,  ase  or  sell  any 
patented  inrestim  that  ear  is  any  way  be  related 
there to. 


1 


NOTE 


Vheo  specifications.  and  ether  data  prepared  by  t be 

**'ar  P^aitsseat  are  fur-.ijhed  to  manufacturers  and  others  fcr  use 
ta  the  manufacture  or  purchase  of  suppbes.  or  for  any  other  par* 
pose,  the  Government  assumes  no  resoocsibtntv  Mr  obligation 
wnatever,  srd  the  furnishing  of  said  data  by  the  War  Department 
a  not  to  be  regarded  by  implication  or  otSer»»r.  cr  ia  any  manaer 
Iieens.-g  the  ^oJder.  or  conveying  any  nghts  •'r  pennissioa  to 
manufacture,  use.  or  jeJl  arr  patented  inventions  that  may  ia  any 
way  oe  relal»d  there  ta- 


The  information  furnished  herewith  u  made  available  for  study 
upon  the  understanding  that  the  Government's  proprietary  interests 
in  and  relating  thereto  shall  not  be  impaired.  It  is  desired  that  the 
Patent  &.  Royalties  Section.  Otfke  of  the  Judge  Advoole.  Air 
Mater-el  Command.  Wright  Fie'd.  Daytoo.  Onio.  be  promptly  noti¬ 
ced  of  anv  apparent  conflict  between  the  Government's  proprietary 
interests  and  those  of  oth  —  “ 


Esptoci—  Art 

No*  ice:  This  document  contains  information  affecting  the 
national  defense  of  the  United  Slates  within  the  meaning  the 
Espionage  Act  (l7  S.  C  50  31.  32)  The  transmission  of  this  docu¬ 
ment  or  the  revelation  of  its  contents  a  anv  manner  u>  an  un¬ 
authorised  person  is  prohibited  by  law  (AR  380-5.  paragraph  17  b.) 

“The  above  Espionage  Notice  can  be  disregarded  unless  this 
document  is  plamfv  marked  witn  a  «ecuntv  classification  as 
“Res'rcted.”  ‘■Confidential.’*  “Secret.”  or  “Top  Secret.” 


The  U  S  Government  ;s  atx-V-.ed  from  anv  litigation  which 
mav  enso«»  fmm  the  contractor’s  infringing  on  the  foreign  patent 
rights  which  may  oe  involved. 


Mf'JOD 


?rc!;:;  "’Sir-"  *23  initiated  the  rschnlciil  Ir.rtlli.-ence 
lvisicn,  Mr  JtstTiel  Courand.  an;  assigned  Project  Xuuber  X5-204, 
2  2 522327  1945,  under  author! tv  of  9  letter  freu  tre  Serutv 
hief  of  Staff,  Materiel,  DEAF.  This  letter  Is  referenced  C/S. 

SAP,  S3  Deeerber  1=47,  subject  ’Flying  Dlshs.’ 

A33istar.es  in  analysing  the  reported  observations  has  rssn 
cr07ided  bv  other  Divisions  of  Air  Materiel  Conrans  in  accordance 
»Ith  Technical  Instructions  TI-2135,  Addendun  Ho.  3,  dtd  11  ?e 
ary  1949,  subject:  "Project  Sim"  -  Evaluation  of  Oticensifie 
Flying  Objects". 

Analysis  of  the  reported  Incidents,  as  an  effort  to  identify 
sstre—chyslcal  phenomena,  is  being  accouplished  bj  Ohio  State 
tJni7-rslty  under  contract  *ith  Air  Materiel  Cor  nans. 

A  special  study  has  been  initiated  *!th  the  Hand  Project  in 
accordance  vith  Air  Ccr?3  Letter  So.  30-10  dtd  21  July  194S  to 
present  information  that  aculd  serve  to  evaluate  the  rerote  possi¬ 
bility  that  sore  of  che  observed  objects  nay  be  apace  3hi?s  or 
satellite  vehicles. 

Me.nbers  of  the  Scientific  Advisory  3card  to  the  Chief  of 
Staff,  CSAF,  have  also  supplied  their  services  in  a  consultin' 
capacity. 
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Considerations 


Analysis  Svsu'Jatlcn 

OrERATTCHAL 


Inasnuoh  »3  there  is  3  distinct  possibility  thst  a  sus— r 
oT  th-  r-pcrted  inc!i-nrs  r-present  dor- etlc  projects  o'  4  s-cur 
ity-classlfi-d  nature,  th-  list  of  incidents  has  br-n  sub-.lctrd 
to  higher  echelons  for  revie*. 

Since  *eath*r  balloons,  bll-cp3,  airplsnes  of  unusual  site 
or  ccnfirurstion.  snd  guided  nissil-s  tost  v-h:cl-3  ray  repr-s-r. 
so.--  of  the  observations,  action  ha3  b-en  tsk-r.  to  obtain  infer 
tier,  ecnoerninc  sch-icl-s  and  flights  of  such  cra't  frou  th- 
r  .rocrist-  avencles. 


In  conr.-ction  with  the  psychcloricsl  studies  b-inr  cerfoms 
extensiv*  investigations,  concerning  the  character  and  r-iiabili 
of  the  r-rortinc  vitcesses  hav-  b-en  made. 


TECHNICAL 


A  c-rtain  proportion  cr  incidents  appear  to  be  al  al  rcra'- 
theueh  of  unconveotional  ton:' 1  duration.  In  order  to  investigate 
the  credibility  cf  their  txistir.ee  the  foiloiir.g  factors  nust  be 
considered  in  any  technical  analysis. 


Aircraft 


Method  of  Support  (lift) 

Sin's 

Puselspe  Lift  (Jin-'l-ss) 

Rotor 

Vertical  Jet 

Kagr.us  Ef^-ct  (rotating  cyllnd-r,  tcr.» 

j-cted  to  relati/e  translational  air 
A-rostatlc  (ll-:hter-thsn-air  cra't) 


sub- 


K-thcd  of  Propulsion  (Thrust) 


Prepell-r-r-ciprocatinc  -neine  couilnatlon 
J-t,  rcck-t,  rauj-t  (utillzinr  conventional 
oxidar.t3  or  possibly  atonic  -n-.-vy) 
Xe-odynaulc  (Xitzr.av-r  Effect  -  csciilitir.g 
developing  negative  drar  (thrust) 


1'  ar.  atc'ie  -r.-rry  oo**r*'i  er.rin-  »-r-  ava 
=333  'lo*  at  s  lire-  ■— loclty  could  actc-pliih 
and  propulsive  forc-a  art  :h*  la.".—  -n-.-cy  exsr 
be  0'  s-.all  i-.portmc-. 

Hc»?v?r,  r.“, *  *  *j  r*7J  1 

ett-red  er.'ln-  apteir  to  i— tanl  rh..3it:l  ti.r-r.a 
ait*  t.'.at  rres-r.tly  t-uld  preclude  oh-  .a*  of 

»  0.  1*  .  vTa. 


3 

r 


It 


diaks,  r-ccrcediy  under  dev-lcp=-nt  by  the  »5 3  Che  aid  of 

Serrrsn  Scientists,  bovine  esplosiv-  tires  and  launched  by  a  sos- 
cr-ssed  sir  catapult,  (p-rhaps  lr.  she  T3 nn- r  of  clay  ?i£*ons  pro¬ 
jected  by  a  trap  ne chan  I  sec)  coul c  possibly  b-  ordnance  articles. 
Also,  such  devices  cculi  be' used  by  aircraft  ir.  attaccin,'  er.e.-.y 
airplar.e  •'cr-.at  Icr.s .  la  such  cas-s,  only  a  crciest  speed,  short 
ran-—,  and  United  '"I I  rht  duration  would  b-  r- quir-d,  hkr.ce  the 
•  -rodyr.ael  c  effici-acy  of  the  d-sien  would  r.ot  be  of  very  couch 
irportar.ee. 

Insufficient  Information  for  ”u-r.  Tossible  or  Hypothetical 
Type  Determination*. 

Discredited  J5»por:s 

erroneous  (See  Discussion,  Psychological  errors) 


Technical  Analysis  o'*  Various  Cor.fi --orations 

The  eatre.ee  lack  of  data  for  -aeh  of  the  Incidents  that  have 
been  reported  uak-s  it  presently  Irpossible  to  accurat*ly  Identify 
any  of  the  reported  craft  rich  reaped  to  d-slm  and  perforsar.ee. 
Technical  analysis  must  be  nade  by  considering  possibilities  and 
probabilities,  which  are  -xpect-d  to  b»  proved  or  Jlspro-rd  only 
when  cospiete  data  cr  physical  specimens  cf  aircraft  (crash)  are 
available,  fcldentlfled  aerial  objects  appear  to  be  grouped  as 
follows : 

(1)  ?lyln;  dlsk3  (saucers) 

(2)  Torpedo  or  Clear  Shaped  Belles  (no  win.es  or  fir.s  visible 
In  fli.yht) 

(.1)  Sph'rical  or  Ballocr.-Shspe  Objectsfcapable  of  bowsing 
d-sceodlnp,  ascending  or  t. -well In.-  at  hi  rh  sp*ed). 

(4)  3alls  of  lirht  (no  epparent  physical  fore:  stt9ch~d) , 

Capable  of  naneuvr inc,  clloolnr.snd  travelling  at  hijdi 
speed. 

The  first  three  croups  c r  obj-cts  ar*  capable  of  fllpht 
through  th-  at  cos  ph*  re  by  r-.ar.s  of  a-rodynmi  o  and  propulsion  de- 
-slyr.s  (to  produc-  th-  r— culr-i  lift  sr.d  tlrust)  that  ar-  r-allly 
conc-lvable  by  a-roanutical  d-sle.oe-s.  Th-  stsollls'n;  ar.d  con¬ 
trol  features  that  would  b-  r-quir-c,  wpil-  tor-  obscur-,  could 
conc-l7ably  b-  provide.!,  The  question  arls-s,  how-v--,  as  to 
whether  th-s-  con*"!,— ,rat lor.s  wculd  devlcp  such  speed  ar.i  allow 
a  su'^ici-nt  lurati  n  c '  fllrht  and  adequac-  ranee  to  b-  of  prac¬ 
tical  use  as  aircraft. 

PI  via.-  daks 


The  cl 3k  or  circular  planners  r -t i  not  b-er.  us-i  In  r-pr-sen- 
tatlv-  aircraft,  -It r-r  -l.itsry  or  civilian,  'cr  cr  -  reason  that 
the  iniuc-i  era,,  33  i-t  — cln-d  cy  th-  Prsnfl  th-ory  lift,  *ou 


apparently  3;  excesslv-ly  h  1  gr ,  sine*  the  S3p*ct  ratio  1“  a  olr- 
cula r  plar.form  is  cr.lv  ’.’7,  Txc-osI  cr.  of  tb»  rrandtl  theory , 
has  also  shore  that  the  maximum  pcssibi-  ll^t  :3*ff!:!-a;  to  -9 
-xp-ct-d  from  such  lew  asc-ot  ratio  olar.^or-s  should  also  ’>• 
poor.  In  addition,  hr*  r*lati"---Ty  Mr.'S  n*an  a-rciyremlo  chord 
would  pro3*nt  difficult  desion  problems,  to  achlev-  static  longi¬ 
tudinal  stability  for  airfoil  sections  having  a  sicni'ieant  o-nt* 
of-pressure  trsv-o ,  or  Tor  airfoil  sections  of  50- call -d  "stable" 
typo,  whoa  equipped  with  ail-rens  at  the  trailing  -d.-r. 

In  th-  vary  lew  aspect  ratio  ran^-e,  tha  Prandtl  oh-ory  Is 
probably  v-rj  inaccurate.  Tind-tunnel  Easts  o'  vary  !c*  asoect 
ratio  airfoils  indic-te  rush  lass  Induced  drag  Increas-  than  -x- 
p-ct'd  from  thsory  and  also  demonstrate  vary  hlrh  nnxlmuw  lift 
coefficient  acoompani-i  by  extremely  hl.'h  stsilirm  ar.pl as .  Hc*- 
evar,  la  •— nersl  tha  Indu  tad  dray  o'  »try  low  aspaet  ratio  wings 
Is  rush  larger  than  tha  induced  drag  of  conv-ntior.al  aircraft 
*ir.g3,  a  ccnd'cicn  which  would  adversely  affect  all  performance 
values  la  flight  conditions  xhlch  require  medium  and  high  lift 
coefficients.  Thus,  perfcrtance  in  climb,  at  altitude,  and  for 
long-range  conditions  would  be  relatively  poor,  although  high 
spaed  would  be  little  affected. 

Notwithstanding  the  predicted  aerodynamic  disadvantages  of 
circular  planform  wings,  quite  a  number  of  experim-rt  si  -f'orts 
hav-  been  mad*  to  us-  this  configuration  -  and  not  all  of  them 
by  persons  lcncrar.tt  of  aerodynamic  fundamentals .  cxp-rlrent si 
wind-tunnel  work  at  the  NACA  (1933)  shewed  both  naxlaua  lift  co¬ 
efficients  and  stall  characteristics  much  cor*  favorabl-  than 
could  be  anticipated. 


The  problem  0'  static  longltudira!  stability  couli  possibly, 
be  solved  b7  th-  us-  of  1  stable  airfoil  section  of  th-  reflexed 
trailing  edve  type  with  wing  tip  ail-roas  (perhaps  floatlnr)  arro 
dynamically  Independent  of  the  »in*. 

At  supersonic  speeds,  wher-  the  iniuced  drag  is  smell, 
the  circular  planforc:  offers  th-  probability  or  reduc-i  drag, 
characteristic  of  low  a3p-ct  ratio  slrfolls  In  the  sup-rsonlc 
ranee.  Also  the  circular  planform  presents  a  swept-sick  leasing 
edg*  (of  variable  sweep  alcn?'  th-  span),  which  should  result  in 
a  reduced  effective  Sach  Sumb-r,  with  att-ndar.t  reduced  dram  for 
a  eerta'n  supersonic  speed  range. 

So  definite  information  has  b-rn  received  on  the  method  of 
propulsion  used  on  flying  disks  which  lave  b-er.  3!  T.Cec.  However 
"b-caus-  of  distance  factors  .involved  in  the  3l.'htln.:s  it  is  quite 
possible  that  either  pVopeiiers  or  i-t  propulsion  could  have  been 
employed  without  being  noted  '37  the  observ-r. 


>  o  -i 


in  r.elth*:'  case  has  I;  oeen  us»d  as  a  primary  ii:':-jro;uclr.; 
ace.  However,  an  exter.s  icn  of  th*  Pranitl  theory  of  Ilfs  I 
etea  that  a  fus-Iac*  o-'  the  ilstaaisaa  r*portsd  by  the  Hast 
irllr.*s  pilots  .hlted  and  Chil*s  in  ths  Hontgcr.-ry,  Alabama 
'Id*nt  could  support  a  load  oonporable  to  the  weight  of  an  a 
of  this  sic*  at  flying  s?*a.ds  lr.  th*  subsonic  ranee.  Th*  ?r 


sur- 

di- 


th*ory  probably  riv-a  vary  conssr-. 
ror  bcdi-s  of  this  shape.  G*rwar. 
■caxlru lift  nay  b-  talcs  as  rich 


ratios  valu*s  of  maximum  lift 

axparlsnc*  Indicates  that  th* 

S3  that  given  by  th*  thaory. 


Aithou 
to  b*  withe 
b*an  equip? 
contain'd  a 


cfc  th*  craft  sighted  oy  whited  and  Ch'lsa 
ut  wines  ar.d  fina,  it  Is  possible  that  it 
*i  with  extensible  rings  for  taka-off  ani 
ithin  the  fusela  ;*  In  cruising  flicht. 


Thi3  typa  of  aircraft,  could  also  b*  partially  support'd  In 
th*  tak'-o'T  and  landing  coni'ticn  by  ths  vertical  component  of 
th*  ’ *t  thrust,  if  th*  landing  and  taka-off  took  placa  *  1  th  ths 
'"uselag*  axis,  or  th*  J*c  str*a=  dir*otlcn  in  a  vertical  or  nearly 
v*rticai  altitude,  The  further  po33iaility  that  sn  extensible 
rotor,  conc*sl*d  within  the  fU3elag*,  could  hav*  been  used,  would 
provid*  mother  n*thod  for  landing  and  taks-o'T  that  rould  alloc 
wlngl*as  'light  at  v*ry  hi.-h  3peed.  Such  a  .i*simn  could  r*suit 
in  a  rslativiy  la.-r*  duration  of  flicht  and  corresponding  range. 


Abile  no  stabilizing  fins  were  apparent  on  the  "flying  fuse- 
lags"  reported  by  .vhited  and  Chiles,  it  is  possible  that  vanes 
within  the  jet,  operated  by  a  gyre-servo  system  could  have  pro¬ 
vided  static  sta'ility,  longitudinally,  directionally  and  laterally. 
The  sane  var.es  oould  also  have  oeen  used  for  aocaspllshing  static 
balance  or  trite,  as  well  33  control  for  maneuver!  n-‘. 


The  above  discussion  regarding 
bility,  etc.  13  not  interded  to  r-pr 
*xact  natur*  of  th*  torp*do  or  cigar 
sighted  b7  the  airline  pilots,  Ahite 
ar-  re-r-ly  stat -.vents  o'"  posslbilioi 
that  such  an  aircraft  cculd  support 


weight,  ooatrollacility,  sta- 
■es-nt  deductions  regarding  the 
'-shap'd  aircraft  rfcich  were 
i  end  Chil-s,  end  oth *rs.  They 
,-s,  which  are  int*nied  to  show 
and  control  its-lf  by  e-rodynon 


ic 


v.ean3 . 


Th*  pr 
b*  a  J*t  cr 
to  this  typ 
taat  a-rody, 
high  dreg, 
c r a ■' t  "cr  a 


nuisive  system  of  this  typ*  of  vehlcl*  *culi  epp*ar  to 
rock-t  er.rine.  Th*  sp-ci'ic  fuel  cer.3UvotIcn  of  engines 
i  xould  be  rsth-r  hi.'h.  This,  tousl'd  with  th*  fact 
.arlc  1!  "t  on  aucr  a  cony  would  b»  a  c  compact  I* i  by 
laces  a  s-ricus  limitation  on  the  ran •*  of  this  air- 
iv  particular  gross  r*i,;ht.  I"  this  typ*  of  ur.identl- 
ob.'*ct  ha 3  -Xtr-n-iv  ler.g  rar.’.e.  It  '.3  ?  -ob .bl-  that 


! 


I 

} 

t 


Z.!f»  fcr  3’j  :h  i  ”* 
ca.m:j)  er-ars,  vouli  b-  by 
anal  notion  .-iit'.v*  to  oh- 
str-a-e  of  air  vertically  icaa-rard. 
accomplished  ii:b  ,a  rot 
problems,  inoluitnc  ass 
uslne  a  blcw-r 
amounts  a-'  -n-- 


i-las'.79ly 


jlderei  as  practical  by  a-ronautioal  d-si’n-rs. 


The  obvloua  explanation  for  scat  of  th-  sph-rlcel  shaped 
objeota  Is  that  they  sr-  meteorological  or  aitliir  typa  balloons. 
Thi3,  hojevr,  doaa  not  -xplsi:'.  reports  that  tfc-y  travrl  at  hlfh 
spaad  or  maneuver  rapidly.  It  la  poaslbl a  that  th-  novenrr.t  of 
the  objaota  *aa  303a  kind  of  aa  optical  illusion,  or  that  tcvosnt 
for  a  brlaf  pariod  duo  to  a  raa  leak  In  tha  balloon  aas  -xaycrrated 
by  oba-rTara. 

3«I la  of  Lloht 

• 

So  raaaor.sbl-  hypoth-ala  of  tha  trua  r.atur-  of  balls  of  ll.-ht, 
auoh  aa  that  -nport-d  b7  Lt.  lor tan  at  Paryo,  S.  Dakota,  has  been 
d<*7alopad  that  explains  tha  behavior  r-ocrt-a.  Iha  nost  r-ascn- 
abla  axplanatlon  ta  that  tha  llrhts  «ara  auapar.d-i  fron  balloons , 
or  other  aeans  0“  support,  not  vlstbl-  at  alpha,  and  th-  violent 
maneuvers  reported  are  cue  to  Illusion. 

Possibility  of  Sclentl'i;  O-v-looaen-s  ir.  Advance  of  Knoxledoe 


a  country. 


Consideration  has  b-er.  vlv-n  to  tha  possibility  that  th-se 
unii-ntl'i-d  alroraft  r-pr-s-nt  scl-nti,'i;  lev-lepn-nts  b-ycni 
tha  1-7-1  of  knoladra  attalr.-d  In  this  country.  Slnoa  this  Is 
probably  tha  .most  advar.aad  of  tha 
and  our  Interest  In  sol-ntiflo  da' 
is  vary  aotiv-,  it  *6uld  be  necessary 
conduct  r-3*arch  and  developnent  *ork 
such  project  to  hsv-  reached  such  s.n 
vifcbout  a  hint  of  its  existent-  becco 
nation  on  -arth  vlth  extensive  t-:hnl 
rirli  security.  Is  the  U.S.S.n,  An  o' 
ability  or  the  So7i-ts  to  preduc-  tec! 

In  sd7ar.ee  of  the  rest  of  the  irorld  r 
that  the  possibility  is  extreoely  rer- 
Soviet  a-ror.autlool  develop n-nts  hiv- 
exp-rl-r.c*  of  ocher  nations,  cone  of 
that  *' 


ate  of  dev-lopsent 
•r*.  the  only 
-s  *hl  d:  has  such 
aluaticn  of  the 
iop.ne.is  30  far 
he  conclusion 
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a.  !•'  :•  "r*  '.3  ir.  extra  carreatriai  civilisation 
can  zftXe  star  objects  13  art  re:;rt-i  zi  *n  itle  vest 
oroosole  that  its  tev-’icoxent  Is  Tar  in  a-ivar.ce  of  cars.  Ibis 
arour.er.t  can  be  susoort-1'!  on  probability  arrur-ertts  alcre  a i thoot 
rcooors?  to  astrer.o-ii  :al  hypotheses. 


b.  3-.ah  a  civilisation  si.'hS  cba-'r-/'*  that  or  ~arth 
i*  ".car  h3v»  a:c-!c  bnrbs  anl  are  ha3t  ieveloaln'*  roc-tecs.  In 
vI»t  c’  the  oast  r.lstcry  ci  Tankini,  they  ahc'.li  o*  slarr.si. 

(e  ahouH,  t:  “re fore,  •*xp'-:s  at  tii3  tir.o  Btcve  all  to  behold 
snob  visitations. 


f 


ss  'i ::o*.:  as  ? r;  -n  r  t*;*  Influent  io 

afch  -n  *»Ar'-7:.^r:Icl3i  h?  jho'-is  ^xarilne 


Gilevs  3*ur*a5*?i  I z.  ?*rt  II,  A, 

»vruli  ;»  »sidT->ied  by  as  aerrdynaricist  *Ith  such  chances  ss 
his  rcre  detailed  kncernd'e  nay  sucgest. 

4*  Ih ^  ;353«ps " jhs iC /  v  s*uil *s  c’-tlin^i  I ~  XX, 

S"’t'.r.  C,  Tiassdf  I  sailor.  I  3'shcui-d  be  carried  cut  :y  a  cou- 
peteni  3ta"'f  c ^  statisticians  and  nass-psycholo-'lsts. 

t.  Interviewing  agents  should  carry  cbjects  cr  reeving 
t! ; cures  Ter  cctoarisc:.  with  reporter's  roncries.  These 
devices  sheuli  he  orcp*rly  designed  by  a  psychologist  exper¬ 
ienced  l:.  pre'eiens  pertaining  tc  aircraft  and  desip:  cf  slr- 
ormt-ocntrol  eouip-.ent  so  fret  he  shall  have  aor.e  gras?  of 
shat  it  i 3  that  is  to  he  feund  out.  If  the  Air  ~orce  has 
r«j“  to  h"  seriously  Interested  in  these  reports,  it  should 
take  Itnediar?  steps  to  interrogate  the  reporters  core  pre¬ 
cisely. 

*5.  A  person  skilled  in  the  optics  cf  the  eye  and  of 
:'•  0  atccsphere  s'rcuii  ir.vestlrate  the  particular  point  that 
several  reports  arree  in  describing  the  objects  as  being  about 
ten  t i -es  as  aide  as  they  are  thick;  the  point  being  to  see  if 
tl  ere  I3  a  plurality  of  actual  shspe3  which  appear  30,  under 
cm '/tiers  arcrcaoh.lr.*  linlcino  resolution  or  detectable  con- 


t 

3 


3 


13 


1943 


Ai-1009 


»pj  ^  ^  J  jftWSOVWVjl  puti 

"nit si  Soaiea  Air  force 
D<  rector  cf  research  sri  ‘'evjlojaj.it 
Office,  D-ruty  Chief  cr  Staff,  ksteriel 
■Via  hi  rat  or:  35,  3.  C. 

Oe-.r  General  ?utt: 


Please  r 
'fly'n.-  ■ 

orcniaed 
"spcci'1 
to  disti; 


if- r  tc  your  letter  of  13  Vcvwcber  1343  relative  to  the 
deject”  problem  ar.J  tc  "r.  Collbohr.’s  reply  dated  24 
1543.  In  paragraph  (b)  cf  the  repl;. ,  Vr.  Ccllboh.-. 

(among  other  things)  to  send  a  discussion  of  the 
design  sr.i  p  >rfortar.ie  character's  ties  that  are  believed 
aguish  space  ships.” 


Ibis  present  ictt»r  gives,  in  very  general  ter.-cs,  a  description 
c'  the  likelihood  o'  a  visit  from  otter  worlds  93  an  engineering 
problem  sr.d  so=e  points  re;ari'r.r  the  use  o'  space  vehicles  ss 
cornered  with  iescrlpticr.s  of  the  flying  objects.  !»r.  Collboha 
will  deliver  copies  to  Colonel  ycCcy  at  iTrlght-Patterson  Air 
3s so  iurinr  the  RAND  briefing  th“ra  wlthir.  th.s  next  few  days. 

.A  rood  beginning  Is  cc  iisoua3  o-.-e  possible  places  of  origin 
o'  "talcing  space  ships.  Astronomers  are  largely  in  agreement 
that  only  one  .eemb-r  o'  the  dolar  system  (besld-s  '"arth.)  esn 
support  hi ;h»r  rorcs  of  life.  It  Is  the  planet  Vans.  Sven 
"ara  aopoars  e-itte  desolate  and  inhospitable  so  that  a  race 
wruli  be  no  re  cscuoi"d  with  sm-vlval  than  we  are  or.  earth. 
Reference  1  gives  ni“Cuat-»  •'•’scrlotious  or  cor/i'ticrs  on  the 
varices  planets  ani  satellites.  A  /jactation  from  Ref.  1 
(p.  ■’29)  car.  well  bn  included  here. 

'Xncthcr  intelligent  beings  exist  to  appreciate  these 
solenncra  cf  tie  iartian  landscape  is  pure  speculation. 

!•’  it  hav*  correctly  rope' strutted  the  history  o'  i'ars, 
th.-re  la  little  reason  cc  believe  that  th»  life  proteases 
ray  not  hv;»  'oIIow»l  a  cc  rro?  similar  to  terrestrial 
evolution.  .»Ich  this  aasuopticn,  three  general  posai- 
hilltles  sierra.  Intelligent  beinrs  ray  have  protected 
the-3“lv«s  a.-alnst  the  excessively  3lo»  Icaa  of  otnoa- 
o’rere,  oxygen  and  water,  by  corctr: acting  ho.-es  ar.i 
citieao  wit!,  the  physical  ::r. !  ticca  aoi"r.t  i 'icoliy  oon- 


c*-r-r ».‘.re  '/.trees  a  * 


?»rh.4ps  uni«r .-roend, 
■■reater  ar.u  mere  tr.e 
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of  *ntcr  ■st  th*  body  t»rr*rHtur*  of  the 
or  br*athi:  r  — ith  our  type  of  lunvs  bee 
J‘ars  the  critical  pressure  rcr  a  body  t 
occurs  when  a  column  of  the  atmosphere 
SJ33  o'"  a  similar  eclutr.  on  the  Earth, 
of  ’ r 0 E .  the  critical  mass  ratio  is  rec 
twelfth,  ana  at  53  .r.  to  about  cue  taer. 
critical  values  arc  of  the  sa:-.  cri-r  s 
fcr  the  artian  atmosphere.  Aeccrdir.  "1 
lolocy  of  a  "artier,  cay  ce  rati  tally  d! 
this  is  all  conjecture. 


individual,  the  process 
:cmes  Impossible.  Cn 
ecperature  of  53.-??. 
ccr.tair.s  one  sixth  the 
rcr  a  body  temperature 
need  to  about  one 
ty-fourth.  These 
s  th*  values  estimated 
y  the  anatomy  and  ph.ya- 
•'f-rent  from  ours  -  but 


"  fe  do  not  Vnc»  the  origin  of  life,  ever  c:.  the  Earth.  Ve 
are  unabl*  to  observe  any  si:ns  of  intelligent  life  on  Yars. 

The  reaier  nay  rorn  Us  can  opinion.  If  he  believes  that  the 
Ife  force  is  universal- an i  that  intelligent  beints  nay  have 
one  develop*:!  or  Vara,  he  has  only  to  imagine  that  they 
?*rs' st*d  "'or  countless  ter.eratlons  i r  s  rare  atrosphere  which 
Is  nearly  devoid  o'"  oxygen  sr.d  v*ter,  end  on  a  planet  where 
the  n‘'hta  ar«  much,  opldar  than  jeor  arctic  winters.  The  ex¬ 
istence  of  intelligent  l!‘'e  cn  l'ar3  is  not  ir.pcasible  but  it  is 
oo-.oletely  unproven." 


It  is  no”  too  'inms'rcble  to  vo  a  step  "urtr^r  ar.d  consider  Venus 
as  a  possible  ho'*  **c r  Intelligent  Ilf*.  Th*  atmosphere,  to  be  sure 
so?ar»“tly  consists  .lastly  o°  carbe r.  dioxide  with  dee?  clouds  of 
hr:;i  lehyde  drt?l*C3,  an!  th-ra  s*r.-3  to  be  little  or  nc  aster. 

"■at  livin'  or, rani  res  night  ievelep  I’,  cheri  cal  environments  that 
ar*  strar  ro  to  us:  the  vegetable  kingdom,  for  example,  operates 
cn  a  fundamentally  different  energy  cycle  from  Van.  Bodies  might 
be  cc us t mate  1  and  cp* rated  with  7 1  '"fcrer.t  chemicals  and  ether 
physical  prlnclnl’s  than  any  o-’  the  tr"st.ire3  (tc«.  One  thing 
is  evident:  ■'I^hes,  Ins*ct3,  fn:  mammals  ull  Tan-facoure  sithin 
cleir  on.  po::i*j  cc-riex  chericsl  peupounis  that  xc  not  cx‘3t  93 
r:i:i*rals .  To  tris  *<t*r.t,  i!'e  Is  self-suff Icient  and  m.icht  well 
adapt  !  tsel-’  to  any  environment  -it:!.',  c-rtair.  limits  o'"  temperature 
(ini  aite  cf  cr-atur*!. 

Venus  res  ex'-  1  'ars  r*lif  v*  tc  I'i’j.  h*r  mas3,  and  rrav'ty, 
a-*  n-a-I-  ■>*  I  r •*  «s  ‘V.--  ;r*  -.arch  (tars  is  3-alI*r)  ari  her 
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"K  :sr! t r  c' 


»e  arf  s  ~ 11 3  torsi 


.  tr1--'  vs:-. sell  3tsrs  ter.  be  ellaissted.  sirce  scndltioas 
hast  s'ta-r  ».i  to  s  variable  star  lotli  hlattuate  too 
srrl*  "v.  The  jorr  c-'  stars  tel»r*<:  h»re  Is  nerlljjibl 
1-  v* r*r »r. ;«  pe-es  7 0  sni  So  Iriltate  that  the  acst 
it  tapes  ers  tco  brlrht  to  be  in  aesrbv  spite  unrcticel. 
j-.  ie  s' all  orlt  blasrr  or  -rltiple  stars,  sine  the 
s  “'or  sta-I*  plsaet  orbits  sr~  obst-jre  la  sash  cases. 

I rh  o  the  stars  are  ellrir.ate*:  bv  thi3  rsstritticr. 

:r  b’tt  k:.-;ea  star!"  o'  spate  »-  tan  ta’-c*  a  Ttiune  ri 
at  tr-  carter  asi  a  rai'as  © r  15  1!  ;ht  tears .  A  trap 
be  J"  *:-.  »a  stars,  i nr 1 : 1 5  r  *  the  las,  •ix.'rlr.  this  vcl 
:  !r  re'er*  :e  ta  -es  52  tc  57.  liio'.'..-ti:..-  at  tori 

at-ve  «; -  -.-ssltr.:  Thr“e  ere  >'  1 ' e  tier's,  eloht  bir.-e 
tat  '?-  stars  it:  tit  rrir.arl-s  at  tot  at  'or  5  .tor* 

'-t’r,  21  stars,  tar.  b*  tenia  ret  as  eligible  'or  hsritaola 


X 


Assuming  the  score  volume  53  be  typical,  ths  contents  or  any 
oth*r  reisrnsble  volume  can  is  found  bv  vsryln.-  the  nunb»r  of  stars 
o report Icn  sc el  y  with  the  vclcm-*,  or  s'.th  the  radius  oucei.  Se  =  22 
(  r  )3.  chore  3ft  !»  number  of  eli.-Ibl*  stars  ari  r  Is  the  radius 

of  the  rolur.e  In  light  years.  {This  form ula  s.'ould  only  be  used  for 
radii  greater  thsc  id  1 1  -;ht  soars,  For  scalier  samples  *e  call  for 
a  recount.  For  example,  only  one  known  ellolble  star  other  than  the 
our.  Ilea  within  eipht  light  years). 


Havluo  an  estimate  of  the  cumber  cf  useable  stars.  It  la  no* 
necessary  to  make  a  cnees  ss  to  the  r.inber  cf  habitable  planets.  .ie 
hare  only  one  ebaerre i  sanple,  the  Solar  System,  and  the  guess  r.u.et 
be  made  xlth  lor  confidence,  ainoe  Intelligent  Ilf*  nay  not  be  randomly 
distributed  at  all. 

The  Sun  has  nine  planets,  arranze-i  in  a  fairly  rerular  progression 
of  orbits  {see  ref*renoe  1.  Appendix  I)  that  leni3  oredence  to 
theories  that  nany  stars  hare  planets.  Cf  the  nine  planets,  (or.*,  the 
~arth)  *3  completely  suitable  for  life.  Two  .tore  (In  adjacent  orbits) 
sre  near  nlsses:  Kars  has  extrenely  rigorous  living  conditions  and 
Venus  has  an  unsuitable  atmosphere.  Viewed  rery  broadly  Indeed,  this 
could  n-sn  that  each  star  *ouli  hare  a  series  of  planets  so  spaced 
thsc  on*.  or  possibly  two,  would  hare  correct  temperatures,  correct 
cio  Is  Cure  centers  and  atmosphere  to  support  civilized  life.  Let  ua 
assume  that  there  Is,  cn  the  average,  one  habitable  planet  per  eligible 
star. 


1 

1 


i 


There  Is  no  line  of  reasoning  or  evidence  which  can  Indicate 
whether  life  will  actually  derelc?  cn  a  planet  where  the  conditions 
are  suitable.  Here  ag9ln,  the  Earth  nay  be  unique  rather  than  a  random 
sanple.  This  writer  can  cnly  Inject  3ome  personal  intuition  Into  the 
discussion  with  the  vie*  that  life  Is  not  unique  on  Earth,  or  even 
the  rsndc=  result  of  a  low  probability,  but  I3  practically  in»wltable 
_ln  the  right  conditions.  Tbi3  is  to  3ay,  the  number  of  Inhabited 
'planets  Is  equil  to  thyse  that  are  suitable! 

Cne  tore  lien  needs  to  be  considered.,  Snowing  nothing  at  all 
about  other  rac33,  *e  must  aaaune  that  I’-fin  Is  avera  :e  as  to  technital 
advancement,  environmental  diff Itulties,  etc.  That  la,  one  half  of  the 
other  planets  are  behind  m  ti  have  no  apace  travel  and  the  ofn<*r 
half  are  ahead  and  have  various  levels  of  spate  travel.  '< e  car,  thus 
imazine  that  In  cur  sa-otle  volune  there  are  11  races  of  beings  who  have 
begun  state  explorations.  The  fomula  cn  pare  3  above  now  becomes 

3  =  11  x  {  r  )5 
IS 

where  3  is  the  number  of  races  explcri.nr  sotce  in  a  spherical  vclure 
of  radius  r  15  light  yesrj. 


Ar.":r-nt3  like  thC3e  applies  to  wartime  cn  case 
to  races  f r  or  othrtr  3tar  eye te"3.  Instead  cf  tel  nr  a 
cell,  r3rt'  would  po'sjibly  te  r*cched  cnly  'i';ar  many 
velccvfr.t  and  exploration  with  jy<=oe  j'ltJ,  so  that  a 
would  oe  *xrectei  to  0*  far  in  cf  Stt, 


2  r.ead  not  apply 
r:r)t  oort  or 
ce.otu r'es  of  ie- 
vljitinc  race 


i 


cj.m  n<~r\ 


To  summarise  the  discussion  thus  far:  the  ohanre  of  3paoa 
travel»rs  existing  at  planets  attached  to  neighboring  stars  la  very 
.-rich  greater  than  the  chance  of  space-traveling  Martians.  The 
one  can  be  viewed  alncs t  33  a  certainty  (if  the  assumptions  are 
accepted),  whereas  the  other  Is  v-ry  slight  indeed. 

In  order  to  estimate  the  relative  changes  that  visitors  frori 
liars  or  star  X  could  cone  to  the  earth  and  act  like  ’flying  objects", 
sore  discussion  of  characteristics  of  space  ships  Is  necessary. 

To  handle  the  simple  case  first,  a  trip  fron  Mars  to  earth 
should  be  feasible  using  a  ro ck^t-powered  vehicle.  Cnee  here,  the 
rocket  would  probacly  use  more  fuel  In  slc»lnr  down  for  a  landing 
than  It  did  In  initial  takeoff,  due  to  earth's  higher  gravitational 
force, 

A  rough  estir.ate  cf  one-way  performance  osn  be  found  by  adding 
tho  so-called  "escape  velocity’  of  Kars  to  that  of  the  Earth  plua 
the  total  energy  change  (kinetic  and  potential)  used  In  changing 
fron  one  planetary  orbit  to  thp  other.  These  are  3.1,  7,1,  and  10.7 
riles  p*r  second,  respectively.  -living  a  total  recuired  performance 
of  21.6  rile3  per  second  for  a  one-way  flight.  Barring  9  suicide 
mission,  the  vehicle  would  have  to  land  and  replenish  or  else  carry 
a  100>  reserve  for  the  trip  hore. 

Let  us  assure  the  Hardens  have  developed  a  nuclear,  hydrogen - 
propelled  vehicle  (the  mst  efficient  basic  arrangement  that  has 
been  conceived  hers  on  Earth)  which  uses  half  lt3  stages  to  get  here 
ar.d  the  remaining  stares  to  return  to  Var3,  thus  corcl? ting  a  round 
trip  without  refueling,  but  slowinr  down  enough  In  cur  atmosphere 
tc  be  easily  visible  (i.r.,  practically  making  a  larding).  Since  it 
Is  nuclear  powered,  gas  temperatures  will  be  limited  tc  the  maximum 
operating  temperatures  that  materials  can  withstand  (heat  must  transfer 
from  the  pile  to  the  ras,  so  cooling  can't  be  used  in  the  pile). 

The  highest  melting  point  cor^round  of  uranium  which  we  can  find  is 
uranium  carbide.  It  has  a  melting  point  of  45S0°R.  Assume  the  Martians 
are  capable  of  realisinr  a  ras  temperature  of  4501CR  {3  ?500°K),  and 
that  they  also  have  alloys  which  make  high  motor  pressures  (3000 
psi)  economical.  Then  the  specific  Impulse  will  be  I  =  1035  seconds 
and  t.me  exhaust  v-lccity  will  be  0  =  33,400  ft/3?c  (reference  5). 
Calculation  shows  that  ujlng  a  single  stare  for  each  leg  of  the  Jour¬ 
ney  would  reouire  a  fuel/gross  weight  ratio  ofo.95  (for  each  stage) 
too  high  to  be  practical.  Using  two  staves  each  way  (four  alto ’other) 
brlnrs  the  r»cuired  fuel  ratio  down  to. .31,  a  Value  that  can  be 
realised. 

If,  by  the  development  of  3trcng  alloys,  th“  basic  weight  could 
be  kept  tc  loi  of  the  total  weight  for  each  stare,  a  residue  of  9$ 
could  be  used  for  csvloai.  A  four  3 tore  vehicle  would  then  have  a 
gross  welrht  (100)*  -  15 ,190  times  as  great  as  the  payload:  thus, 

9 

if  the  payload  w*.-e  2,101  pounds,  the  vross  weirht  would  be  30  million 
pounds  at  initial  taaecff  (Earth  pounds). 


Ot'  course,  if  ■> ;  allow  the  Martians  zo  ref:?I ,  the  vehicle 
co*  1  *  havG  only  two  stages*  and  the  £rcs3  weight  would  be  or.l  j 
(100)2  =  123  tlr.es  the  payload,  1 . e , .  233,000  pound s.  This  would 
9 


require  bringing  «lectroiycic  a r.I  refrigerating 
at  the  South  Foie  long  enough  to  extract  'uel  f: 
sine*  they  have  not  asked  us  Tor  supplies.  Cur 
to  r.ake  Ho)  would  be  obvious  to  YartSan  telescc: 
conceivably  follow  such  a  plan,  particularly  if 
foreknowledge  that  Earth  has  a  cl  >  Hi  ration . 


equlpner.t  and  sitting 
the  houmey  hoes, 
oceans  (electrolysis 
:es  and  they  sight 
they  care  here  without 


Requirements  for  a  trip  from  a  plane;  attached  to  some  star 
oth"r  than  the  Sun  can  bo  calculated  in  a  similar  xann»r.  Here  the 
energy  (or  velocity)  required  has  nore  parts:  (a)  escape  froa  the 
planet  (b)  escape  froa  ths  star  (c)  enough  velocity  to  traverse  a 
few  light  years  of  3pace  in  reasonable  tine  (d)  deceleration  toward 
the  Sun  (e)  deceleration  toward  the  earth.  The  nearest  "eligible" 
star  is  an  object  oallel  tfolf  359  (s^e  reference  4,  p  52),  at  a 
distance  of  9.0  light  yoar3.  It  la  snail,  having  an  absolute  nag- 
nltude  of  15.6  and  is  typical  of  "red  dwarfs"  which  sake  up  core 
than  half  of  the  eli-'lble  p opulatiofc3.  3y  ccnparl3on  with  sinilar 
stars  of  known  .Tass,  this  star  is  estinaced  to  have  a  mass  roughly 
S.03  as  great  as  the  sun.  Since  ths  star  has  a  low  luminosity  (oeing 
nuoh  cooler  and  scalier  th3r.  the  Sun)  a  habitable  plsr.et  would  need 
to  be  in  a  small  orbit  for  warath. 


i 

i 


Of  the  chan-es  of  energy  required  as  listed  In  the  preceding 
paragraph,  lton  (o),  velocity  to  traverse  Intervening  space,  is  so 
large  as  to  take  th.»  others  completely  nerllblble.  If  "the  visitors  i 

were  long  lived  and  could  "hibernate"  for  30  years  both  coning  and  : 

going,  then  1/10  the  speed  of  1 1  '.h C  woul  i  oe  required,  l.e.,  the 
onormous  voloolty  of  16,000  miles  per  seven!.  This  is  completely 
beyond  the  reach  of  any  predicted  level  of  rocket  propulsion. 


If  a  race  were  far  enough  advanced  to  make  really  efficient  use 
of  nuclear  energy,  thon  a  large  part  of  the  r.as3  of  the  nuclear  ma¬ 
terial  might  be  converted  into  jet  e:  erry.  fe  have  r.o  idea  how 
to  do  thia,  in  fact  ref-renc'  6  indiestes  that  the  r.at»r'.als  required 
to  withstand  the  ce.nperatures,  “to.,  ray  ve  fcndanentally  unattain¬ 
able.  Let  ua  atart  from,  a  j»  t-propellcnt-to-grpsj-weight  r9tlo  of 
.75.  If  Che  total  amount  of  expended  material  (nuclear  plU3  propell¬ 
ent)  can  be-. 35  of  ths  gross  weight,  t.ve.v  tr.e  nuclear  material  expended 
can  bei.10  of  tho  gross.  Using  ar.  efficiency  of  h.5  for  converting 
nuclear  energy  to  Jet  energy  and  neglecting  relativistic  mass  cor¬ 
rections,  then  a  rocket  velocity  of  half  cr.»  •/» Icclt7  of  light  could 
be  attained.  This  would  near,  a  transit  time  of  15  years  each  way  froa 
tho  star  Wolf  359,  or  longer  tinea  Pros  other  eligible  stsra.  To  t.-7 
to  co  much  fV3ter  would  near,  euch  e.ce-gv  sn  relativistic  change 

In  mass  snd  th'-refor”  operating  at  lowered  effi-I »r.ey. 


»  Actually  three  .stare?.  On  tr.e  trio  to  tn,  tr.e  ri.-st  sta -e  *^uld 
be  ’’lil-d  with  •u-1,  tV*  vec'r.d  3ta.-e  it.lv  v'ntair  partial  'uel,  the 
third  would  be  empty.  The  Pint  sta;e  »'ul :  oe  thrown  away  during 
flight.  On  tl,»  trio  back  to  Mars,  th'  seven!  end  third  stag's. would  be 
,>rh  'u-I.  lhe  rrovs  »*i  ht  o'  f»  '.'.Stlal  vehicle  <5U»  i  ve  o. 
r2... -..,r.lt:!«  o'*  *  t-'-lto.e  j 


J  /  i 


t  *  L. 


To  summarise  this  section  of  the  discussion,  it  csn  ce  said 
that  a  trip  from  Mars  is  a  logical  engineering  advsnc  e  over  our  own 
present  technical  status,  out  that  a  trip  from  another  star  system 
recuires  improvements  of  propulsion  that  we  ha . a  not  vet  conceived. 

Combining  tho  efforts  of  all  the  3cisnce-f icticn  writers,  a* 
could  conjure  up  a  large  number  of  hypothetical  methods  of  transpor¬ 
tation  like  gravity  shields,  space  overdrives,  teleports,  simulators, 
energy  beans  and  so  on.  Conceivably,  among  the  ayrlais  of  stellar 
systems  in  the  Galaxy,  one  or  sore  races  have  discovered  methods  of 
travel  that  would  be  fantastic  by  our  standards.  Yet  the  larger  the 
volune  Of  space  that  nust  be  included  in  order  to  strengthen  thi3 
possibility,  the  lower  will  be  the  chance  thsc  the  race  involved 
would  ever  find  the  earth.  The  Galaxy  has  a  dianeter  of  roughly 
IMjCCO  llcht  year*  and  a  total  =as3  scout  two  hundred  billion  times 
that  of  the  Sun  (reference  4).  Other  galaxies  have  been  photographed 
and  estivated  in  r.unbers  of  several  hundrsd  nillion  (reference  2, 
p.  4)  at  distances  up  to  billions  of  light  years  (reference  7,  p  153), 
The  nurber  of  sts  '3  in  the  known  universe  is  enormous,  y»t  30  are  the 
distances  involved.  A  super-race  (unless  they  occur  fr*cuently)  would 
not  be  likely  to  stumble  upon  Planet  III  of  Sol,  a  flfth-cacni tude 
star  in  the  rarefied  outskirts  of  the  Gdaxy. 

A  description  of  the  probable  operating  characteristics  of  3paoe 
ships  must  bo  based  on  the  assumption  that  they  will  be  rocket3, 
since  this  is  the  fly  form  of  propulsion  that  we  know  will  function 
in  outer  space.  Ssiow  are  listed  a  few  of  the  significant  factors  of 
rocketry  in  relation  to  the  "flying  objects". 

(a)  Maneuverability.  A  special-purpose  rocket  can  be  made  as 
maneuverable  as  we  like,  with  7ery  high,  accelerations  either  along 
or  normal  to  the  flight  path.  Eswever,  a  high -performance  space  ship 
will  certainly  be  large  and  unwieldy  and  couli  hardly  be  cesicned  to 
maneuver  frivolously  around  In  the  Earth's  atmosphere.  The  only 
economical  xaneuver  would  be  to  coca  down  ar.d  go  up  no  re  or  less  v*r- 

' tically. 

(b)  Fuel  reserves.  It  is  hard  to  s&e  how  a  sln;ls  rocket  ship 
could  carry  enough  extra  fuel  to  cake  repeated  descents  into  the 
Earth's  atmosphere.  The  large  number  of  flying  objects  reported  in 
quick  succession  could  only  mean  a  large  number  of  visiting  craft. 

Two  possibilities  thus  are  presented.  First,  a  number  of  soace 
ships  could  have  cone  as  a  -.roup.  This  would  only  be  done  if  full- 
dress  contact  were  to  be  established.  Second,  numerous  small  craft 
mirht  descend  from  a  mother  ship  which  coasts  around  the  Earth  in 
a  satellite  orbit.  3ut  this  could  mean  that  the  small  'r  cra't  would 
have  to  he  rockets  of  satHlite  performance,  and  to  contain  !h»"  the 
mother  ship  would  have  to  be  truly  enormous. 

(c)  Appearance.  A  vertically  descending  rocket  mi  ~ht  well 
appear  as  a  luminous. disk  to  a  o-rson  directly  b»loo.  Observers  at 
a  distance,  however,  ->culu  surely  identi'y  the  roc-ot  for  wrat  it 
really  is.  Ther*  would  probatly  o»  -o-o  reports  o"  obllqu*  v levs 
than  of  es/i-cn  views.  Of  course,  the  shape  r.-od  not  be  typical  uf 
our  rock»ts;  y;  t  the  exhaust  should  b»  eaty  to  see. 


Lui'i 


One  or  o*o  additional  rer.erai  rvtsrks  ~ST 
ships  sa  "flylno  objects".  The  distribution  of 
peculiar,  to  say  ih*  lasso.  As  "'ar  as  this  xri 
denis  have  coourrsd  within  the  Unit'd  "tates.  a: 
uer.  could  is  expected  Oo  scatter  ch-ir  visits  o 
over  Ohe  olobe.  Th*  srr.ll  area  covered  led"  :  o 
flyln-  objects  a r-'  of  ~arthly  crlrlr. ,  »de*h*r  p: 


’lor  o'-  * 
knoxs, 

S3  vis! 


Oo  spars 
ros  is 
::  ir.oi- 
l.'.p  space- 
.nlfcrrly 
that  Ohs 

.•choleric  al 


The  lack  of  purpose  spparsnO  In  Ohs  vi 
putsllnc.'  Cr.ly  ons  votive  oan  re  assigned; 
"feelin?  out"  our  defenses  without  wsntin.- 
thej  cost  have  been  satisfied  Icnr  aro  that 
It  see.es  fruitless  for  then  oo  keep  repeat!; 


ros  eoisodss  .  I  also 
hat  ohe  soar*- ten  are 
be  bellirero:  ..  I  f  eo 
?  can't  catch  her. 
ohe  z&ze  exp-— lner.0. 


Conclusions: 


Although  visl 
they  are  believed 
attributed  oo  oha 
seen  inconsistent 


.Os  fre.u  outer  spare  a 
to  be  very  cnprorable 
"flytr.r  objects"  repo 
with  the  re-jul resents 


re  relieved  oo  o 
.  Ir.  particular 
roed  durinj  1347 
for  space  crave: 


po.-slbls , 
oh  actions 
r.d  1943 


Very  truly  yours, 

J.  :.  Lip? 
Xlssiles  Dl-lalon 
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